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Abstract of RU2201943 

FIELD: polymer production. SUBSTANCE: amorphous prepolymer of polyethylene naphthalate or its 
copolymer with polyethylene terephthalate containing volatile components is crystallized by heating 
prepolymer granules or cuttings to temperature lying between temperature by 20 C higher vitrification 
temperature and temperature by 10 C below melting point at stirring and superatmospheric pressure 
equal to at least vapor pressure of volatile components until crystalline prepolymer of homo- or copolymer 
is obtained. High-molecular polyethylene naphthalate homo- or copolymers with intrinsic viscosity at least 
0.5 dl/g are prepared by polymerization of corresponding crystalline prepolymers under conditions 
required for conversion into solid state at temperature from 50 C to temperature by 1 C below prepolymer 
softening temperature during period of time sufficient to form high-molecular homo- or copolymer. 
EFFECT: enabled crystallization of prepolymer at positive pressure thereby avoiding deformation of 
prepolymer granules upon crystallization. 10 cl, 2 tbl, 4 ex 
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(57) 

M3o6peTeHne othochtca k KpncTanrin3ai4MM 
c|DopnonMiviepoB roMononniviepoB 
nojiMSTMJieHHaclDTanaTa m hx conoriMMepoB n 
nepeBOfly nx b TBepfloe cocTOflHue. Cnocoo" 
KpucTaruiMsaiJ^MM aMopcpHoro cjDopnonniviepa 
roMononnMepa nonn3TMneHHac£TanaTa mjim ero 
conoriMMepa c nonMSTMneHTepeqtrranaTOM, 
coflepwamero neTy^ne KOMnoHeHTbi, 
3aKnfOHaeTCfl b HarpeBaHMM rpaHyn mjim CTpy>KeK 
ynoMiRHyToro c|DopnonMMepa npw TeivinepaType, 
HaxoAflLi^eMCfl b npeAenax or 20 °C BbiLue 
TeivinepaTypbi cTeKnoBaHMfi ao 10 °C HM>Ke 
TeMnepaTypbi nnaBneHna, npM nepeMeniMBaHMH 
m AaBJieHMM Bbiiue aTMOccfjepHoro, paBHOM no 
KpafiHeM Mepe AasneHMK) napa ynoMSHVTbix 
jieTynux KOMnoHeHTOB, ao nonyneHMa 
KpucTanriMHecKoro cjDopnonnMepa 
roMononMMepa mjim cononMMepa. 



BbicoKOMoneKyjiflpHbie roMononMMepbi hum 
conoriMMepbi nojinGTMneHHactDTanaTa c 
xapaKTepMCTMHecKOM BJR3KOCTbfo no KpaMHefi 
Mepe 0,5 An/r nonynaioT nonnMepn3ai4neM 
nonyMeHHbix KpncTanni/NecKnx c£opnonnMepoB b 
ycnoBMflx nepeBOAa b TBepAoe cocTOEHMe npi/i 
TeivinepaType ot 50°C ao TeivinepaTypbi Ha 1 °C 
HH>Ke TeMnepaTypbi crinnaHM?i cj^opnonnMepa, b 
Te^eHne BpeivieHH, AOCTaTOHHoro Arm nonyneHMJi 
BbicoKOMOJieKynfipHoro roMononMMepa hjih 
conoriMMepa. H3o6peTeHi/ie no3BonaeT 
KpncTanriM30BaTb cfcopnonnMep 
nonn3TnneHHac|DTajiaTa n ero conoriMMepa c 
nonM3TnneHTepec|3TariaTOM npw nonoKHTenbHOM 
AaBneHMH, cocTaBnfiHDLL^eM Mfin npeBbiLuaioLneM 
AaBJieHwe napoB neTyn^x KOMnoHeHTOB, 
coAepwamMxcfl b cjDopnoriHMepe, 3a cneT Hero 
yAaeTCfi M36e>KaTb AecjDopMai^MM rpaHyn 
cjDopnoni/iMepa bo Bpeivm KpncTannn3au.nn. 2 c. n 
8 3.n. cf)-Jibi, 2 Ta6n. 
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(57) Abstract: 

FIELD: polymer production. SUBSTANCE: 
amorphous prepolymer of polyethylene 
naphthalate or its copolymer with 
polyethylene terephthalate containing 
volatile components is crystallized by 
heating prepolymer granules or cuttings to 
temperature lying between temperature by 20 
C higher vitrification temperature and 
temperature by 10 C below melting point at 
stirring and superatmospheric pressure equal 
to at least vapor pressure of volatile 
components until crystalline prepolymer of 
homo- or copolymer is obtained . 



High-molecular polyethylene naphthalate 
homo- or copolymers with intrinsic viscosity 
at least 0.5 dl/g are prepared by 
polymerization of corresponding crystalline 
prepolymers under conditions required for 
conversion into solid state at temperature 
from 50 C to temperature by 1 C below 
prepolymer softening temperature during 
period of time sufficient to form 
high-molecular homo- or copolymer. EFFECT: 
enabled crystallization of prepolymer at 
positive pressure thereby avoiding 
deformation of prepolymer granules upon 
crystallization. 10 cl, 2 tbl, 4 ex 
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M3o6peTeHne othocmtch k nojiyneHUfo 
nonniviepoB noriM3TMJieHHac|DTajiaTa n nx 
cononnMepoB. HacToamee M3o6peTeHne MivieeT 
OTHOLiieHMe k KpncTanriM3ai4HM 0opnonnMepoB 
nonn3TMneHHacjDTanaTa n k nepeBOfly stux 
KpncTajinn30BaHHbix c£opnonmviepoB 
nonnaTuneHHacjDTariaTa b TBepfloe cocToahme. 

Cno>KHbie nonnactDupbi conee BbicoKOM 
MoneKynapHOM Maccbi o6bNHO nonynaioT H3 
6onee HH3KOMoneKyriflpHbix cno>KHbix 
nonnsc^npoB Toro >Ke cocTaBa nyTeM 
nonnMepn3ai4nn b TBepAOM cfcase. Bonee 
HH3KOMoneKyriflpHbie c;io>KHbie noriMGcjDupbi, 
ncnojib3yeMbie b noAOOHbix nonMMepM3aAMax b 
TBepflOM dpase, KaK npaBuno, nonynaioT b 
pe3ynbTaTe o6bNHbix peaKi^MM nonnMepusai^MH 
b pacnnaBe. HHorfla mx Ha3biBafOT 
cjDopnonMiviepaMM. nonniviepM3ai4Mfo 
cf)opnoriMMepoB b TBepAOM <pa3e oGbiHHO 
CHMTatoT 6onee BbiroAHOM b tom, hto bo Bpeivia 
4>a3bi nonnMepn3ai4HM MCKmonaeTca paooTa c 
BbicoKOMoneKynfipHbiMn pacnnaBJieHHbiMM 
noiiMMepaMU yribTpaBbicoKOM b^3koctm. Kpoiwe 
3Toro, b 3HaMHTenbHow CTeneHM yAaeTca 
M36e>KaTb TepivmnecKOM AecTpyKi^nn b TeneHMe 
TBepfloc£a3Hofi MacTH nonnMepusai^nn 
cjDopnonmviepoB. 

OopnoriMMepbi cnoKHbix nonMsqbMpoB 6onee 
HM3KOM MoneKynapHOM Maccbi, Mcnonb3yeivibie 
npn noriMMepM3ai4Mflx b TBepflOM (pa3e, oobNHO 
HaxoAaTca b cjDopMe rpaHyn mum CTpyxeK. TaKMe 
rpaHynbi MoryT cymecTBeHHO pa3nMHaTbca b 
pa3Mepe; oflHara, KaK npaBMno, neivi MeHbiue 
pa3Mep rpaHyn cfopnonMiviepa cno>KHoro 
nojiMscjDMpa, tsm 6bicTpee npoMfleT 
noriMMepM3ai4Ma b TBep,qoM cfcase. OneHb 

BblCOKMX CKOpOCTeM nonMMepM3aU,MM B TBepflOM 
Cj3a3e MOKHO AOCTMHb npM MCnOJlb30BaHMM 

cf)opnoriMMepoB cnoxHoro nonMaqtiMpa, 

HaXOA^LUMXCfl B CfcopMe nopMCTblX nMJIHDJIb, KaK 

onMcaHO b riaTeHTe CLUA 4755587 Rinehart. 

BOJlbLLIMHCTBO TepMOnJiaCTMHGCKMX CJ10>KHblX 

nojiMacjDMpoB, BKnionaa nonMSTMneHTepecjrranaT 
(I~I3T) m nojiMSTMneHHacjDTajiaT (I~I3H), 
n pa kt m m ecKM nonHOCTbfo aMopcfHbi no npMpofle. 
TaKMe aiviopqbHbie nonMiviepbi cno>KHbix 
noriM3c(DMpoB, nonynaeivibie nyTeivi 

noj~iMMGpn3aL4MM b pacnnaBe, o6bNHO nepeBOAaT 
M3 aiviopc|DHoro cooroaHMa b KpMCTanriMHecKoe 
cocTOAHMe ao nonMMepM3ai4MM b TBepAOM qba3e 
Arm Toro, HTo6bi noBbicMTb mx TeivinepaTypy 
criMnaHMiq. 3to Renaercn Ana npeAOTBpameHMa 
criMnaHM^ rpaHyn MnM dpy>KeK cfcopnonMiviepa 
cnoxHoro nonM3cf)Mpa b TBepAyio Maccy bo 
BpeMfl nonnMepn3ai4MM b TBepflOM dpa3&. 

npM HarpeBaHMM aiviopcfcHoro cno>KHoro 
nonM3c(DMpa ot TeivinepaTypbi o Kpy >Ka io Li^e m 
cpeAbi ao TeivinepaTypbi, npeBbiLuafomeM 
TeivinepaTypy ero creKnoBaHMa (Tg), oh 
CTaHOBMTCfl MflrKMM m nMnKMM npe>KAe, neivi 
HaHHeT KpMCTannM30BaTbc?i. TeivinepaTypa 
cnMnaHMfl aMopcfcHoro cno>KHoro nonMacfciMpa 
o6bNHO npeBbiiuaeT ero Tg npM6nM3MTenbHO Ha 
20°C. CKopocTb KpMCTannM3ai4MM cno>KHoro 
nonMscj^Mpa He oyAeT AOGTaTOHHO BbicoKOM a^i^ 
Toro, HTo6bi 6biTb npaKTMHecKM none3HOM ao Tex 
nop, noKa ero TeivinepaTypa He noAHMMeTCfl 
AanbLLie npM6nM3MTenbHO Ha 30°C Bbime 
TeivinepaTypbi ero cnMnaHMfi. flnfi AOCTM>KeHM5q 
MaKCMMyivia CKOpOCTM KpMCTannM3ai_\MM 
TeivinepaTypy cno>KHoro nonM3c|DMpa 

HeoSxoAMMO noAH^Tb t^awie Bbiiue. HanpMMep, 
Tg n3T cocTaBnaeT 74 °C, a TeivinepaTypa 
cnMnaHMfl - OKono 95 °G. CKopocTb 
KpMCTannM3ai_\MM I~I3T AOBonbHO HM3Ka, noKa 
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TeivinepaTypy He noAHMiviyT BbiLue 125°C, a Ha 
npaKTMKe, ri3T o^biHHO KpMCTannM3yioT npM 
TeivinepaTypax ot 150 ao 190°C. 

B npoL^ecce KpMCTannM3ai4MM cno>KHbiM 
nonMscjDMp npoxoAMT CTaAMio cnMnaHMfl. 3to 
npoMcxoAMT b TeneHMe npoivie>KyTKa BpeivieHM 
Me>KAy npeBbinieHMeM TeivinepaTypoM cno>KHoro 
nonM3cf)Mpa TeivinepaTypbi cnMnaHMfl m 
BpeivieHeM, KorAa cno>KHbiM nonM3c)DMp 

CTaHOBMTC^ nonHOCTbK) KpMCTannMHeCKMM. 
riOSTOIViy 6onbLUMHCTBO KpMCTannM3aTopoB 
npoMbiiuneHHoro MaciuTa6a ah?i HenpepbiBHOM 
KpMCTannM3aL\MM cno>KHbix nonM3c(DMpoB AOn>KHbl 
o6ecnennBaTb OHeprMHHoe nepeMeuiMBaHMe Anfi 
Toro, HToSbi npeAOTBpaTMTb arnoiviepai^Mio MnM 
KOMKOBaHMe rpaHyn cno>KHoro nonM3c(DMpa. 
LLlMpoKO Mcnonb30BanMCb ABa TMna 
HenpepbiBHbix KpMCTannM3aTopoB, a MivieHHO 
pe3epByap c nepeivieniMBaHMeivi m KMnfiLL\Me 
cnoM. 

y McAlister m AP- naTeHT CLUA 5290913 
onMcaH ynyHiueHHbiM cnoco6 KpMCTannM3ai4MM 
I~I3T b BMAe ivienKMX MacTMi^ npM noiviemeHMM mx 
b >KMAKyio 6aHio, nepeivieiuMBaHMM stom 6aHM c 
Mcnonb30BaHMeM ropfiHMX ra30B, TaKMX KaK nap, 
npM OAHOBpeMeHHOM noBbiiueHMM TeivinepaTypbi 

H3CTML4 AO ypOBHfl, npM KOTOpOM npOMCXOAMT 

KpMCTann M3ai4M5i . HecMOTpfl Ha to, hto nap, 
Mcnonb3yeivibiM ati^ HarpeBa BOAbi, MO>KeT 
HaxoAMTbc?i npM AasneHMM, npeBbiiuaioLneivi 
aTMOccfcepHoe, Ae^oTBMTenbHyto 
KpMCTannM3ai4Mio I~I3T ocyLnecTBnaioT b 
pe3epByape, He npeAHa3HaneHHOivi Ann 
CBepxaTMOccjDepHbix AaBneHMW. 

y Kimball m AP. naTeHT CLUA 5532335 
pacKpbiT cnoco6 TepMMHecKOM o6pa©OTKM 
rpaHyn cno>KHoro nonMacjDMpa. no 3Toiviy 
cnoco6y rpaHynbi bboa^t b o6pa6aTbiBaiOLAyK3 
ycTaHOBKy BMecTe c >kmakom cpeAOM. 
TeivinepaTypy noBbnuaioT ao TeivinepaTypbi nyTb 
HM>Ke TeivinepaTypbi cnMnaHMfl cnoxHoro 
nonMscjDMpa. npM stoivi noBbiLuaeTcn CTeneHb 
KpMCTannM3ai_\MM. flaHHoe pacKpbiTMe ABnaeTCfl 
o6lu,mm Ana Bcex cno>KHbix nonMscjDMpoB, TaKMX 

KaK n3T MnM 1131/1, M He npOTMBOCTOMT 

npoSneiwe KpMCTannM3ai4MM c|DopnonMiviepa n3H 
C COAep>KaLAMMMC?1 b Heiw neTyHMMM 
BeLU,ecTBaiviM, KOTopbie HeooxoAMMO 

paccMOTpeTb Ana ri3H, rAe ohm He Aon>KHbi 
paccMaTpMBaTbcsq Ana I~I3T unw 11314. 

n3H npeACTaBnaeT co6om cpaBHMTenbHO 

HOBbIM M HeoSbNHbIM CnO>KHblM nonMSCjDMp C 

MHoroo6eLAaioLHMiviM CBOMCTBaMM Ann 
Mcnonb30BaHMa b BonoKHax m ynaKOBKax. I~I3T m 
n3H BeAyT ce6a no-pa3HOMy bo Bpeivia 
KpMCTannM3ai4MM, hto ABnaeTca pe3ynbTaTOM mx 

pa3nMHHblX C|DM3MHeCKMX M XMMMHeCKMX CBOMCTB. 

Tg n3H cocTaBnaeT OKono 120 °C, a 
KpMCTannMHecKaa TeivinepaTypa nnaBneHMa 
(Tnn) cocTaBnaeT OKono 270 °C. I~Imk ero 
KpMCTannM3ai^MM npoaBnaeTca Me>KAy 180 m 
220 °c. Ero TeivinepaTypa cnnnaHMfl cocTaBnqeT 
ot OKono 140 ao 150°C, KorAa oh HaxoAMTca b 

aMOpcjDHOM COCTOaHMM. HCXOA^ M3 

o6biKHOBeHHoro 3ApaBoro civibicna, HaMnyniuMM 
MHTepBan TeivinepaTypbi KpMCTannM3ai4MM Ana 
ri3H cocTaBnaeT ot 180 ao 220°C. 

PaHee b npoi^ecce HenpepbiBHOM 
KpMCTannM3aL\MM HaxoAaLU,Mxca b BMAe 
MaKpoHacTML^ cno>KHbix nonM3qt»MpoB, b 
nacTHOCTM n3T, rpaHynbi cno>KHoro nonMsqbMpa 
6e30 bcskom npeABapMTenbHOM o6pa6oTKM npM 
KOMHaTHOM TeivinepaType HenocpeACTBeHHo 
3arpy>KanM b KpMCTannM3aTop, b kotopom 
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TennonpoBOflflLna^ cpefla (HanpuMep, ropflHMM 

B03AYX, rop?IHHM a30T, V\n\A KOCBeHHbltf KOHTaKT 

c rop^HUM MacnoM) noAAep>KWBana 
noflxoA^LU,yK5 TeivinepaTypy KpncTannn3ai4Hn. B 
cooTBeTCTByjou^MX paoom/ix ycnoBMJRX rpaHynbi 
cno>KHoro nonnacfiMpa Moiyr 6biTb 
3aKpncTannn30BaHbi 6e3 KOMKOBaH^m mjim 
amoMepai^MM. 

OflHaKO Korfla rpaHynbi I13H noflBepraK)T 
flewcTBMfo Tpe6yeMbix ycnoBHM 

KpncTannn3ai4Mi/i, rpaHynbi noABepraioTCfl 
BHe3anHOMy v\ 6bicTpoMy pacujupeHUfo, KaK 
ToribKO nx HarpeBaioT ao TeMnepaTypbi, o"nn3Kow 
k TeMnepaType mx KpncTanjiM3ai4nn. 3to 

npMBOflUT K B3AyTHIO nOBepXHOCTHOrO CJIOfl 

6o.nbLUHHCTBa rpaHyn, KOTopbie CTaHOBflTCfl 
oneHb JinnKHMM m, b TeneHHe ceKyHA, nnoTHO 
amoMepupyHDT b oonbLuwe komkm, HecMOTpn Ha 
3HeprnMHoe nepeMeujMBaHne. 3to 03HaHaeT, 
hto o6u4enpnHflTbiM npoMbiLuneHHbiCi cnoco6 
KpMCTannn3ai4MH, ncnonb3yeMbiM ppn I~I3T, He 
roAHTCfl An^ npoMbiLiineHHofi KpucTannnsai^MH 
n3H. 

y Duh b naTeHTe CLUA 4963644, BbiflaHHOM 
b OKT?i6pe 1990, cfcopnonnMep 
nojin3TMJieHHa0TanaTa o6pa6aTbiBaioT a/ia 
noTepM JieTynecTM npn TeMnepaType ot 80 ao 
140°C ao KpncTannn3ai4HM a^ yASUieHMfl H3 
qbopnonwMepa neTynux KOMnoHeHTOB. 3to 
no3BonaeT n36e>KaTb Heo>KMAaHHoro ncnapeHkm 
co Ae p>Ka L14 m x ca b rpaHynax neTynwx 

KOMnOHeHTOB npM KpMCTanJ1M3aL4MH, 

npeAOTBpau^afl, TaKMM o6pa30M, AeqbopMai^Hio 
mjih B3AyTne o6pa3yK)LL4nxcfl rpaHyri 
qbopnonwMepa. TaKaa Aec£opMam/m, ecrin OHa 
nponcxoAUT, HanoMUHaeT o6pa30BaHne 
rpaHynaMU "nonKopHa" m cjDaKTMMecKH 
yHMHTO>KaeT cnocoo~HOCTb TBepAoro 

ycTaHOBJieHna stmx rpaHyn b oonee 
BbicoKOMoneKyjiflpHbie nonMMepbi, nonesHbie b 
KanecTBe cmoji Ana nneHOK hjih ynaKOBOHHbix 
MaTepnanoB. 

HacTOflinee M3o6peTeHne 3Aecb coctoht b 
OTKpbiTMH Toro, hto rpaHynbi I~I3H MO>KHO 
KpncTanriM30BaTb npn nono>KHTejibHOM 
Aa BJieHnn, no Kpamefi Mepe cocTaBnaioLAeM 
uriM npeBbiLuajoLL^eM AasneHne napa neTynux 
KOMnoHeHTOB, coAepxaLU,nxc?i b rpaHynax ri3H, 
onaroAapa neiviy yAaeTca M36e>KaTb 
Aec|Dopiviai4HM rpaHyn I~I3H bo Bpeivm 
KpncTannn3ai4MM. 

Civionbi nonn3TnneHHa4)TanaTa 
>KenaTenbHOM MoneKynapHofi Maccbi mo>kho 
nonynnTb M3 pacnnaBneHHbix nonwMepoB, 
Ha3biBaeMbix 3Aecb cjDopnonnMepaivin, npn 
KpucTannnsai^nn npe>KAe Bcero nonyneHHoro b 
pacnnaBe cfiopnonHMepa, a 3aTeM npn 
ycTaHOBneHnn 3Toro KpncTannn30BaHHoro 
cjDopnonMMepa b TBepAOM coctoshhh b ycnoBkmx 
noBbiujeHHOki TeMnepaTypbi b TeneHMe 
npoMe>KyTKa BpeMeHU, AocTaTOHHoro Ann 
AOCTM>KeHM3R >KenaTenbHoFi MoneKynspHoPi 
Maccbi. OAHaKO pacnnaBneHHbifi (£opnonnMep 
aAcop6npyeT Bnary bo BpeMfl rpaHynnpoBaHkm m 
M3 B03Ayxa b oGbNHbix ycnoBMflx. 
Cop,ep>Kaii\a9\c9] b qbopnonnMepe Bnara nnn 
BOAa cocTaBnfieT ochobhoh neTynnw KOMnoHeHT, 
KOTopbiM HeoSxoA^iMO yHMTbiBaTb npM 
HarpeBaHMM rpaHyn bo BpeMfl KpncTannn3anMM. 

HacTOflinee M3o6peTeHne, on^caHHoe n 
3awBneHHoe 3Aecb, BKnranaeT b ce6n 
KpncTannn3ai4Mfo cj^opnonnMepa npn AaBneHMfix, 
npeBbiLiiajoLi^MX aTMOcqbepHoe, rAe AaBneHne bo 
BpeMfl KpncTannn3aL4MM no KpafiHefi Mepe paBHO 
\An\A npeBbiiuaeT A^BneHne napa neTynixix 
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KOMnoHeHTOB, coAepxoinHxcfl b cjDopnonMMepe 
ri3H. flaBneHne bo Bpeivi^ KpncTannn3ai4HM 
nono>KMTenbHO (oTHOCMTenbHO aTMOccjDepHoro 
AaBneHM^). BennnnHa Heo6xoAMMoro AaeneHi/m 
Aon>KHa paBH?iTbc?i AsiBneHMHD, KOTopoe 
BbiCBo6o>KAanocb 6bi b cnynae, ecnn 6bi 
cfopnonnMep HarpeBanw b BaKyyMe wnn npn 
aTMOccj^epHOM AasneHMM 6e3 npeflBapnTenbHoro 
yflaneHMfl neTynux Beu^ecTB v\3 cjsopnonwMepa. B 
cooTBeTCTBMM c HacTO^LHHM H3o6peTeHkieM 
cjDopnonnMep mo>kho KpncTannn30BaTb 6e3 nnn 
c nacTMHHbiM yAaneHneM neTynux Beu^ecTB m 
6e3 BHe3anHoro pacLunpeHna coAepwameMca b 
cjDopnonnMepe 6bicTponcnap^K3LMeCiciq boaw, 
KOTopaa AecjD°P ML/, Py eT rpaHynbi nepeA 
BbicyiuMBaHMeM h nepeBOAOM b TBepAoe 
cocTO^Hne i/ini/i nepeA ApyrnMH CTaAHflMM 
o6pa6oTKM KpncTannn30BaHHoro nonMMepa. 

ripn 3tom KpucTannnsai^nfl nponcxoAMT npn 
AaBneHMM, no KpaMHew Mepe paBHOM nnn 
npeBbiujaKiL^eM A^BneHne napa neTynux 
KOMnoHeHTOB, co Ae p>Ka m n x b ct)opnonMMepe 
I13H. ToHHoe HeooxoAHMoe GMnnpunecKoe 
AaBneHne 6yfleT pa3nMHaTbcsq b 3aBMCMMOCTM ot 
coAepxaHna neTynux Beu^ecTB b 0opnonMepe. 
Ecnn coAep>KaHne Bnari/i nnn neTynux Beu^ecTB 
MeHbiue, neM OKono 0,06% boaw, 3aMeTHOM nnn 
aBHOM AecpopMai^MM cpopnonnMepa He 
npon30MAeT, Aa»Ke ecnn qbopnonnMep 
KpncTannn3yHDT b ycnoBnax aTMOccjDepHoro 
AaBneHU^. OflHaKO npn noBbiLueHwn coflep>KaHMfl 
BOAbi Heo6xoAHMoe AasneHwe KpMCTannM3ai4MM 

Heo6XOAMMO COOTBeTCTBeH HO nOBblCMTb AJ~i* 

Toro, HTo6bi M36e>KaTb ASctDopMai^MM 
cjDopnonuiMepa. KaK TonbKO coAep>KaHne BOAbi b 
rpaHynax AOCTurHeT paBHOBecmi c 
coAe p>Ka hi/igm BOAbi b B03Ayxe, AaeneHne 
KpMCTannn3ai4MH AOCTurHeT MaKci/iMyMa, 
HeoSxoAMMoro Ana ns6e>KaHMfl AeqbopMai4HH 
rpaHynbi qtiopnonnMepa. riono>KMTenbHoe 
AaBneHne MO>KeT AOCTuraTb BennHMHbi 
a6coniOTHoro AaBneHMfi 480 Kl~la bo M36e>KaHne 
AecjDopMai_|nn rpaHyn, ho o6bNHO ati^ Toro, 
HTo6bi H36e>KaTb ASQbopMai4HM rpaHyn, 
AOCTaTOHHO Beni/iHUHbi AaBneHM?ix Me>KAy 
a6conK)THbiM AasneHneM 70 Kl~la m a6coniOTHbiM 
AaBneHneM 275 Kl~la. I~lpn stom noHfiTHO, hto 
n3MepeHne BennnnHbi a6contoTHoro AasneHMsq 0 
Kl~la paBHO OAHoti aTMOcqbepe nnn 
npn6nn3MTenbHO 100 Kl~la Ha ypoBHe Mopa. 

<t>opnonnMep nonnsTuneHHacjDTanaTa (I13H), 
Mcnonb3yeMbm b cooTBeTCTBUM c HacTO^LAMM 
n3o6peieHneM, oGbNHO nonynafOT no 
CTaHAapTHbiM MeTOAaM nonMMepusai^MM b 
pacnnaBe. B pe3ynbTaTe TaKow nonnMepusai^nn 
b pacnnaBe o6pa3yeTca n3H, KOTopbiCi no 
cymecTBy MMeeT nonHOCTbio aMopcjDHyfo 
npupoAy, xoTiq oh MO>KeT coAep>KaTb He6onbLune 
o6nacTM KpucTannun hoctm . I13H o6bNHO 
nonynafOT npw nonnMepn3ai4MM b pacnnaBe c 
Mcnonb30BaHneM b KanecTBe MOHOMepoB 
STuneHrnnKon^ m Hacj3TanaTAHKap6oHOBOM 
KucnoTbi , TaKOM KaK 2, 6-HacjDTannHAHKap6oHOBafl 
KucnoTa. OAHaKO bo3mo>kho TaioKe nonynnTb 
cjDopnonnMep I~I3H npn nonnMepusai^nn 
STuneHrnnKonfl n cno>KHoro scjDupa 
2,6-Hac|3TanMHAHKap6oHOBoi?i KucnoTbi. KpoMe 
3Toro, npeAnonaraeTcn, hto atia MOAHQ3HKai4Hn 
I13H mo>kho ncnonb30BaTb Apyrne A^onbi m 
AUKUcnoTbi. 

HananbHaa CTapTOBa^ xapaKTepucTMHecKaa 
Ba3KOCTb (XB) qbopnonnMepa n3H, 
Mcnonb3yeMoro b cooTBeTCTBUM c HacTOfiLi4MM 
M3o6peTeHneM, o6bNHO cocTaBnaeT no KpaCiHeM 
Mepe OKono 0,2 An/r npn M3MepeHnn b cucTeMe 



CM 
O 

CO 

o 

CM 

r 1 



-4- 



ro 



CD 
CO 

O 



pacTBopnTenePi c|DeHon: TeTpaxnopoTaH 60: 40 
npw TeMnepaType 30°C. Bonee 
npeAnoHTMTeribHO, HTo6bi HananbHaa, mjim 
orapTOBaa XB aMopcjDHoro cfropnonwMepa I13H 
cooraBnana ot okojio 0,3 flo okojio 0,7 An/r. 
Bonee npeflnoHTHTenbHO, HTo6bi HananbHaa XB 
aiviopc|DHoro ctDopnonniviepa ri3H cocTaBnana ot 
okojio 0,4 ao okojio 0,5 An/r. 

KpncTannn3ai4nio cfcopnonwMepa 
ocymecTBnaioT ksk HenpepbiBHbiM npoi4ecc nni/i 
KaK nopi^MOHHyro nepepaooTKy MaTepwana b 
pe3epByapax, Ha3biBaeMbix MHorAa cyujunbHbiMH 
6apa6aHaMM. ripeAnoHTHTenbHbiM npoueccoM 
aBnaeTca HenpepbiBHbiM npoi4ecc, b kotopom 
KpncTannn3ai4MHD npoBOA^T b Ki/inai_i4eM cnoe 
nnn b pe3epByape c nepeMeujMBaHMeM. 
Heo6xoAHMO, MTo6bi ypoBeHb nepeMewMBaHMa 
6bin AOCTaTOMeH Ana Toro, HTo6"bi M36"e>KaTb 
npunnnaHMfl rpaHyn Apyr k APyry. 

flaBneHne b soHe Kpi/icTannn3ai4Hn A°n>KHQ 
SbiTb paBHO nnn npeBbiniaTb AsisneHne napa 
neTynux BemecTB, HaxoAamMxca BHyTpn 
rpaHynbi cjDopnonwMepa. XoTa 

npeACTaBn?iHDiAMMH MHTepec neiynnMH 

KOMnOHeHTaMM 3AeCb B OCHOBHOM Ha3blBaK)T 

coAepwamyioca BOAy, TaioKe npeAnonaraeTca, 
hto He6onbLune KonnnecTBa APyrwx xwMHHecKHX 
BeLAecTB, TaKMX KaK ai4eTanbAernA w 
3TnneHrnMKonb, MoryT noBbicnTb coAepwaHHe 
neTyni/ix BemecTB. 

flaBneHMe b 30He KpncTannn3ai4MH mo>kho 
o6ecneHMTb 3a cneT ra30o6pa3Hoii cpeAbi, 
koto pas MO>KeT coAep>KaTb B03Ayx, a30T nnn \ax 
cm ecu. JlK)6bie npucyTCTByfOLAne ra3bi Aon>KHbi 
6biTb h e pea ki\ m o h Ho-cn ocoG h bi m i/i no 
OTHOLueHMHD k cjDopnonwMepy ao TaKofi CTeneHU, 
MTo6bi He OKa3biBaTb BpeAHoro B03AewcTBna Ha 
KOHeHHbiM nonnMep. npuMepaivin 

npeAnoHTMTenbHbix ra30B aBnaKrrca B03Ayx, 
a30T, aproH, rennw i/i t. n. IHepeA bboaom b 
30Hy KpwcTannMsai^MM sth ra3bi mo>kho HarpeTb. 
Mcnonb3yeivioe Ana KpncTannM3ai_\wn 
o6opyAOBaHne Aon>KHO 6biTb paccnuTaHO Ha 
nioooe nono>KMTenbHoe AasneHne, o>KMAaeivioe 
ot coAep>KaHna neTynwx BemecTB b 
cf)opnonMMepe ri3H. 

flaBneHne b 30He KpucTannnsai^nn mo>kho 
TaioKe ooecneHMTb 3a cneT npncyTOTBna 
>kmakocth nnn CMeceiTi WHAKOcrePi. HeKOTopbie 
>kmakocth Mnn CMecu >KHAKOCTefi o6ecneHMBaK)T 
AOCTaTOHHO BbicoKoe AasneHne napa npn 
>KenaTenbHoPi TeivinepaType Bbiwe Tg, TaK hto 
ohh o6ecneHMBaioT bo BpeMa KpMCTannn3aL4nn 
AaBneHne, no KpaMHefi Mepe paBHoe wnn 
npeBbiLuaKDLnee AasneHne napa neTynux 
KOMnoHeHTOB, coAep>KaLnnxca b cjDopnonMMepe 
I~I3H. B cnynae, ecnn AasneHne napa >khakocth 
nnn cm ecu >KHAKOCTefi HeAOCTaTOHHO Ann 
o6ecneneHna SToro nono>KMTenbHoro AaaneHi/m 
bo BpeMa KpncTannn3ai4HM 3 ero mo>kho 
noBbicnTb 3a cneT BBeAeHMa ra3a, TaKoro KaK 
nepeHncneHHbie Bbinie. 

EcTecTBeHHO, >KHAKOCTb v\nvi CMecu 

>KMAKOCTH He AOn>KHbl B3aHMOAeMCTBOBaTb c 

cf)opnonMMepoM I~I3H m He cnniuKOM paspywaTb 
nonnMep b TeneHne KpncTannn3au,nn. M3 
SKOHOMnnecKnx coo6pa>KeHHM TaioKe 
>KenaTenbHo 3 htoSn 3Ta ncnonb3yeMan 

>KMAKOCTb UnM >KHAKOCTM 6binH OTHOCHTenbHO 

HeAopon/i v\ nerKOOTAenaeMbi ot nonMMepa 
nocne KpucTannnsai^nn npn BbicyujMBaHnn v\nv\ 
npn npoMbiBaHUM OTHOCMTenbHO HM3KOKMnflLnePi 

>KMAKOCTbKD. 

Oahum M3 KnaccoB >KMAKocTePi, npuroAHbix k 

MCnOJlb30BaHMJO, flBJlflJOTCfl >KMAKOCTM, A aBrieHMe 
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napa KOTopbix npn TeMnepaType pa3MflrHeHMfl 
c|3opnonnMepa I~I3H MO>KeT 6biTb HeAOoraTOHHO 
Ana npeAynpe>KAeHMfi pacLunpeHna rpaHynbi 
cfopnonuiMepa. npn ncnonb30BaHnn 3Toro 
Knacca >KHAKOCTe£i b pe3epByape 
KpncTannM3aL\nn MO>KeT 6biTb HameTeHO 
AaBneHne c Mcnorib30BaHMeM B03Ayxa v\nv\ 
a30Ta Ana Toro, HTo6bi npeAOTBpaTMTb 6biCTpoe 
pacujupeHne nonnMepa bo BpeMn 
KpncTannM3aL\MH. ripuMepaMU 3Toro Knacca 
>KMAKOCTefi flBnnioTcn STuneHrnnKonb (30, 
AH3TnneHmnKonb (flSQ, nponaHAHon (llflO) m 
GyTaHAHon (Bfl). H3 gtux >KHAKOCTeM 3r 
aBnaeTca npeAnoHTHTenbHOM >KHAKOCTbK3, TaK 
KaK oh HanMeHee AoporocToamuM m, ecnn 
3T n npopearnpyeT c c£opnonnMepoM n3H, 
CTpyKrypa nonnMepa ocTaHeTca Hen3MeHHOM. 

BTOpbIM KnaCCOM >KHAKOCTeM, KOTopbie 

mo>kho ncnonbsoBaTb b asihhom npoi^ecce, 
flBnatoTca >kmakocth, A^BneHne napa KOTopbix 
npn TeMnepaType pa3MameHna cjDopnonnMepa 
I13H AOCTaTOHHO BennKO Ana Toro, HTo6bi 
npeAOTBpaTHTb pacujupeHne nonnMepa 6e3 
noBbiLueHna A^BneHna b pe3epByape v\nv\ Ha 
craAHH KpncTannn3ai4MM. npuMepaMM TaKnx 
>KHAKOCTefi cny>KMT BOAa m CMecu BOAbi n 
3TnneHmnKona. V\ ecnn Ta nnn MHaa >KHAKOCTb m 
npopearnpyeT c cpopnonnMepoM I13H, ero 
CTpyKTypa ocTaHeTca Hen3MeHHOM. flponne 
>kmakoctm, TaKi/ie KaK cnnpTbi, nnn Apyrwe 
rn^KonM c 6onee atiuhhom L^enbho TaioKe MoryT 
6biTb ncnonb30BaHbi KaK >kmakoctm C3MM no ce6e 
nnn KaK CMecu KMAKOCTeM. 

TeMnepaTypa cpopnonnMepa bo BpeMa 
KpncTannn3aL\nn HaxoAHTca b MHTepBane ot 
OKono 20°C Bbiuje Tg (TeMnepaTypbi 
CTeKnoBaHna) ao 10°C HM>Ke Tnn (TeMnepaTypbi 
nnaBneHna) c^opnonMMepa. 

Ecnn 3to BbiroAHO, cfopnonnMep mo>kho 
HacTMHHO o6pa6oTaTb Ana noTepn neTynecTM 
nyTeM HarpeBaHna npn TeMnepaType ot 80 ao 
140°C Ana Toro, HTo6bi yAannTb HeKOTopbie 
neTynne Beu^ecTBa H3 cpopnonnMepa ao 
npuMeHaeMow 3Aecb KpncTannn3ai4nn npM 
nono>KMTenbHOM AaBneHMM. ripM nacTMHHOM 
yAaneHMM H3 c^opnonnMepa stmx neTynux 
BeLU,ecTB Ana npeAOTBpaL^eHna ocTaBLU^xca 
neTynux Beu^ecTB ot pacujupeHna bo BpeMa 
KpucTannMsauMn m, TaKMM o6pa30M, ot 
AecjDopMnpoBaHna rpaHyn, noTpeSyeTca 
cpaBHUTenbHO HM3Koe nono>KMTenbHoe 
AaBneHne. 

npoMe>KyTOK BpeMeHM, HeooxoAMMbiiTi Ana 
CTaAnn KpucTannnsai^MH, 3aBMCMT ot 
ncnonb3yeMbix TeMnepaTyp. EcTecTBeHHO, npn 
6onee BbicoKMX TeMnepaTypax Ana AOCTH>KeHna 
Heo6xoAMMbix CTeneHew KpucTannnsai^nn 
noTpeGyioTca MeHbiune npoMe>KyTKH BpeMeHH. 
HanpuMep, npn TeMnepaType 150°C BpeMa, 
Heo6xoAMMoe Ana KpucTannnsai^nn, cocTaBnaeT 
ot OKono 30 mmh ao naca. ripn TeMnepaType 
200 °c Ana KpucTannuisai^nn Tpe6yeTca nuiub 
OKono HecKonbKnx MMHyT. OnTHManbHbiM 
npoMe>KyTOK BpeMeHM, h eoSxoA^ m bi m Ana 
KpMCTannn3ai_\nn, 6yAeT TaioKe ao HeKOTopoPi 
CTeneHM 3aBMceTb ot ncnonb3yeMoro 
oSopyAOBaHna v\ ot cfcopMbi rpaHyn nnn CTpy>KeK. 
06bNHO BpeMa, HeocxoAHMoe Ana 
KpucTannMsaunn b HenpepbiBHOM npouecce, 
HaxoA^Tca b npeAenax ot 5 ao 30 mhh, a 
o6bNHee b HHTepBane ot OKono 7 ao OKono 20 

MHH. 

noni/iMep unM cpopnonHMep MO>KeT 
npeACTaBnaTb co6oCi roMononMMep fl3H v\nv\ 
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conoriMMep I~I3H. ConojinMepbi mo>kho nonynnTb 
b pe3yxibTaTe 3aivieHbi npn npoM3BOACTBe 
cjoopnonnMepa nacTM npeALuecTByiom.eM" 

Hac$TaJ1MHAMKap60HOBOM KMCJIOTbl MJIM 

flUMeTuriHacjDTariaTa APyrnMH AHKap6oHOBbiMH 
KucnoTaMU, TaKMMM KaK Te peep Tare Baa KMonoTa 
m M3Qcf)TaneBafl KucnoTa. npeflno^THTenbHO, 
HTo6bi conoriMMep ri3H HBrmjic?! conojiMMepoM 
I~I3H n nonn3TnneHTepec)3TajiaTa (I~I3T). 
ripoi^eHTHoe coot ho we Hue I~I3H n I~I3T b 
conoriHMepe MO>KeT MeHfiTbcn, ho o6bNHO 
HaxoflMTCfl b MHTepBajie ot 98% f13H k 2% I~I3T 
AO 2% I13H k 98% n3T M3 pacneTa Ha 

MOJlbHbie% nOBTOpflfOLMMXCfl 3BeHbeB. XOTfl 

nioooe H3 stmx npou,eHTHbix cooTHOiueHMM 
HaxoAMTca b paiwiKax AaHHoro i/i3o6"peTeHi/ifl, 
npeAnoHTMTenbHO, HToo"bi coflep>KaHne ri3H b 
cononnMepe npeBbiujano 80%, a HaMOOJiee 
npeAno^THTeribHO, MTo6bi coflepxaHne I13H 
cocTa Brian o 6"ojibLue 90%. 

nocjie KpncTajinn3ai4MM cfropnonnMepa I13H 

erO MO>KHO BblCyLUHTb M nOJ1MMepM30BaTb B 

TBepAow cjDa3e b nopu,MOHHOM wjih HenpepbiBHOM 
npou,eccax. noAXOAflu^ne TeMnepaTypbi 
KpncTanriM3ai4MM b TBepAOM cpa3e Mor/T 
M3MeHflTbc?i ot TeMnepaTypbi, eflBa 
npeBbiLuajoLAePi HanajibHyio TeivinepaTypy 
peaKi^MM nojiMMepn3ai_\HM, BnnoTb ao 
TewinepaTypbi, HaxoAfli-UeMCfl b npeAejiax 
HecKOJibKnx rpaAycoB ot TeMnepaTypbi 
cnnnaHM^ dpopnojiMMepa I13H, KOTopaa 
3HaHHTexibHO HM>Ke ero TeivinepaTypbi 
nnaBJieHna. 

Mcnorib3yeivia5R TeMnepaTypa 
nonnMepna3i4nn b TBepAOM dpase cocTaBJiaeT 
o6bNHO ot okojio 1 ao okojio 50 °C Hnwe 
TeMnepaTypbi cnnnaHna KpncTanriM30BaHHoro 
0opnoriMMepa I~I3H. OnTMMajibHaa 
TeMnepaTypa TBepAocf)a3HOM peaKi^nn oyAeT ao 
HeKOTopoM CTeneHM pa3JiMHaTbC5n Ana 
cfjopnoriMMepoB c pa3nnHHbiMM cocTaBaMM. KaK 
npaBH.no, onTHMajibHaa TeivinepaTypa 
noiiHMepn3ai4iin b TBepAOM cjDa3e Ana 
roMonoriMMepa cfcopnoriMMepa I~I3H cocTaBHT ot 
okojio 5 ao okojio 20 °C HM>Ke ero TeivinepaTypbi 
cnwnaHMfl. HanpMMep, npM nonnMepn3ai4HM b 
TBepAOM <£a3e KpHCTaruiMHecKoro I13H 
Mcnojib3yeivia?i TeivinepaTypa o6bNHO HaxoAMTca 
b MHTepBajie ot okojio 210 ao okojio 265°C. B 
6ojibiunHCTBe onyqaeB cjDopnonniviep I~I3H 
nonwiviepHsyioT npH TeivinepaType ot okojio 240 
AO okojio 260°C. 

B npou,ecce nonnMepn3ai4HM b TBepAOM 
ctpa3e cjDopnojiMMepa I~I3H ero TeivinepaTypa 
cjiMnaHM^ noBbiLuaeTca. TaK, TeivinepaTypa 
nojiniviepM3au I nM b TBepAOM" ctpa3e mokbt 
nocTeneHHO noBbiujaTbca b xoAe stom 
nojiniviepn3aLJ I HM. HanpMMep, b riaTeHTe CLUA 
3718621 onMcaHa noAo6Haa TexHonorMfl npi/i 
nojiMMepM3au I HM b TBepAOM apa3e cjDopnoiikiiviepa 
n3T. 

nojinMepn3auMio b TBepAOM ctpa3e npoBOA^T 
b npMcyTCTBHH noTOKa MHepTHoro ra3a hjim b 
BaKyyivie. OGbNHO b ycjioBMax HenpepbiBHoro 
npou,ecca nojiHMepn3ai4HK) b TBepAOM cjD33e 
npoBOA^T b npi/icyTCTBMM noTOKa MHepTHoro 
ra3a. Mpe3BbHaMHO >KejiaTejibHo 3 HTo6bi 
HHepTHbiM ra3 paBHOMepHO npoTeKan Mepe3 30Hy 
nojiHMepMsannM b TBepAOM 4)a3e, 3anojiHeHHyto 
nonnMepn3yeivibiM KpncTariJiM30BaHHbiivi 
cJpopnojiwiviepoivi cno>KHoro nojiMGcjDnpa. fljia 
Toro, MTo6bi noMOHb ySeAHTbcyi b tom, mto 
MHepTHbiM ra3 npoTeKaeT ^epe3 30Hy 
nojiMiviepn3aLJ I HM b TBepAOM cpaze roivioreHHO, 
mum paBHOMepHO, He OOXOAH b Hew HeKOTOpblX 
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ynacTKOB, KaK npaBuno, ncnojib3yfOT ycTponcTBO 
Ana A^cnepcLin MHepTHoro rasa. TaK, xopoLUUM 
nojinMepn3au,MOHHbm peaKTop ycTpoeH TaKUM 
obpasoivi, mto MHepTHbiM ra3 roivioreHHO 
npoTeKaeT nepe3 HaxoA^U4HMC?i b HeM 
cfopnojiMMep cnoKHoro nojinacjDMpa. CneAyeT 
oTMeTHTb, hto Ha caiwoM ASJie nHepTHbiki ra3 
o6TeKaeT rpaHyribi hjih CTpy>KKH no Mepe CBoero 
npoTeKaHMfl no 30He nonnMepusai^nn b TBepAOM 
c(3a3e. 

HeKOTopbie M3 MHepTHbix ra30B, noAXOAfiLL^nx 
A/ifl ncnonb30BaHHiR b npoi^ecce 
nojinMepn3ai4MM b TBepAOM c)Da3e HacT05Rm,ero 
M3o6peTeHHfl, BKrifOHaioT b ce6a asoT, AByoKMCb 
yrnepoAa, rejiuM, aproH, HeoH, KpunTOH , 
KceHOH n HeKOTopbie npoMbiujneHHbie 
OTXOA^U4ne ra3bi. Kpoivie Toro, mo>kho 
ncnojib30BaTb pa3JiMHHbie KOMGHHai^nn m civiecM 

pa3HblX MHepTHblX ra3GB. B 60J1bUJMHCTBe 

cnynaeB b KanecTBe MHepTHoro ra3a oyAeT 
Mcnorib30BaH a30T. B HenpepbiBHOM npou,ecce 
iviaccoBoe cooTHOLLieHne noTOKa cjDopnonnMepa 
I13H n ra3oo6pa3Horo a30Ta 6yAeT HaxoAMTbca 
b HHTepBane ot okojio 1:0,25 ao okojio 1:1. 

PeaKTop An* HenpepbiBHOM nojiniviepn3aLJ 1 MH 
b TBepAOM 0a3e MO>KeT coAepxaTb >khakmm 

CJIOM, MJ1H nOABM>KHblCl CJIOM. B 60J1bLJJMHCTBe 

cjiynaeB npeAnoHTHTenbHO ncnojib30BaTb 
i^njiMHAPHHecKMM peaKTop nojiniviepn3ai4HM, b 
kotopom cjDopnojiniviep ri3H nepeMemaeTCfl 
nepe3 peaKTop b TeneHMe >Kejiaeivioro BpeivieHM 
npe6biBaHMfl. l~loAo6Hbie unjiMHAPMHecKne 
peaKTopbi MMeioT b 3HannTejibHOM CTeneHM 
nocTOfiHHoe nonepeHHoe ce^eHne n 
AOCTaTOH Hy kd BbicoTy Ana Toro, HTo6bi 
no3BOJiMTb c(DopnojiMMepy I~I3H nepeivieLnaTbca 
noA AeficTBHeM cMJibi Tfi>KecTH ot Bepxa ko AHy 
peaKTopa b TeneHne >Kejiaeivioro BpeivieHM 
npe6biBaHMfl. flpyrwiviM cjioBaiviM, cjDopnojiniviep 
I13H ABM>KeTca ot Bepxa ko Any TaKoro 
nojinMepn3ai4MOHHoro peaKTopa b HacTMHHO 
3anpy>KeHHOM cocto?ihhh. CKopocTb 
nepeMem,eHHfl no TaKoiviy peaKTopy mokho 
KOHTponnpoBaTb npn peryjiMpoBaHMM cnycKa Ha 
AHe peaKTopa. KaK npaBuno, npeAnonnTaioT, 

HTOO'bl MHepTHbiM Ta3 TeK npOTMBOTOKOM (no 

BocxoAflLU,eM) ^epe3 peaKTop co CKopocTbio, 

3HaHMTeJlbHO MeHbLUeM TOHKM Ty pSyJieHTHOCTM , 

TaKMM o6pa30M, HTo6bi rpaHyribi mjim CTpy>KKM 
cjDopnojiMMepa ri3H He 6biJiM nceBAQO>KM>KeHbi 
(ocTaBariMCb b KOHTaKTe Apyr c Apyroivi). 
rpaHyribi mjim CTpy>KKM cjDopnoriMiviepa I~I3H 

OCTaiOTCa B OCHOBHOM B TOM >Ke CjDM3MHeCKOM 

cjDopivie b Te^eHMe npoLJ,ecca nojiMMepM3au,MM b 
TBepAOM c|Da3e. 

OopnojiMMep l~13H oyAeT nojiMiviepM30BaH b 
TBepAOM c(Da3e b TeneHMe BpeivieHM, 
AOCTaTOHHoro atia yBejiMHeHMa ero 
MOJieKyjinpHoro Beca, mjim XB, ao 
MOJieKyjiapHoro Beca >KenaeivioM 

BblCOKOMOJieKyJlflpHOM I13H CMOJlbl. 

>KenaTeribHO, HTo6bi XB nojiyneHHOM 
BbicoKOMoneKyjiapHOM n3H CMOJibi cocTaBJiana 
no KpaMHeM Mepe 0,5 An/r. B 6ojibUJMHCTBe 
cnynaeB XB BbicoKOMoneKyjiapHOM CMOJibi 
cocTaBMT no KpaMHeM Mepe okojio 0,65 An/r, a 
Ana HeKOTopbix npMMeHeHMM npeAnoHTMTejibHO 
cocTaBMT no KpaMHeM Mepe okojio 0,8 An/r. 
HeooxoAHMoe BpeMfl nojiMMepM3ai4MM o6bNHO 
HaxoAMTCfl b MHTepBajie ot okojio 1 ao okojio 36 
h, a b 6ojibUJMHCTBe cnynaeB HaxoAMTca b 
MHTepBajie ot 6 flo 24 h. 

HacToam.ee M3o6peTeHMe MJiniocTpMpoBaHO 
cjieAyiou4MMM npMMepaMM, KOTopbie npMBeAeHbi 

TOJlbKO B U,eJlflX MJlJllOCTpaLJ.MM M He AOJ~l>KHbl 



CM 

o 

CO 

o 

CM 

r 1 



ro 



CD 
CO 

O 



pacciviaTpuBaTbCiq KaK orpaHnneHne oftnacTH 
flaHHoro n3o6peTeHHfl, hum KaK cnoco6, no 
KOTopoiviy oho AonxHO 6biTb peann30BaHO. Bee 
MacTH m npoi^eHTHbie cooTHOLueHMfl npMBeAeHbi 
no Becy, ecrm cnei^ManbHO He yK33aHO HHoe. 
nPMMEP 1 . 

B cneAyHDLi^MX npmviepax Mcnonb30BanM 
pe3epByap Ana KpMCTannM3au,MM. Oh 6"bin 
M3roTOBneH M3 Tpy6"bi \A3 Hep>KaBefOLnew CTanw 
12 mm (copTaMeHT) 40, atimhom 250 mm, c 

Hapy>KH bIM A^SUVSTPOM B 21 MM H BHyTpeHHMM 

AHaMeTpoM b 15,8 mm. KpncTannn3aTOp 
CHaGAMJiH TepMonapow, ra30BbiM MaHOMeTpoM h 
MroribHaTbiM KnanaHOM. BepwHHa TepMonapbi 
npoT^Hynacb npn6jiH3MTeribHO Ha 25 mm Bbiiue 
AHa pe3epByapa A-nfi Toro, htoBm conpHKacaTbcs 
c o6pa3L40M noriMMepa bo BpeMfi 
3KcnepnMeHTaribHoro 3anycKa. KnanaH 
ncnojib30Bann Ana HameTaHU^ h chhtma 
AaBJieHMS b pe3epByape h ooecneneHMH 
KOHTpon^ AaBneHMM b pe3epByape. Bee 
3KcnepnMeHTaribHbie 3HaneHMfl perncTpnpoBajin 
b MacLUTaoe Klla aoc., TaK hto MaciuTaG 0 Klla 
aoc. paBHflJica 1 aTMOC0epe. KorAa 6bi hm 
npo6oBajin npoBecTH aTMOcqbepHyio 

KpHCTaJ1J1M3ai4MHD ) bo BpeMfl KpMCTannM3ai_i,MM 
KnanaH 6bin ocTaBneH OTKpbiTbiM. KorAa 
noTpe6oBanocb AaBneHMe, npeBbiiuaiom.ee 0 
Kl~la a6c, b KpMCTannn3aTope nepeA HananoM 
KpncTajiriM3ai4MH c noMOLAbfo OKaToro B03Ayxa 
Sbino HameTeHO AaBneHMe. llocKonbKy, 
SnaroAaps noBbiLueHMio TeMnepaTypbi, 
AaBJieHMe b KpncTannn3aTope noBbicmiocb, ra3 
mjih nap 6bin yAaneH H3 pe3epByapa nyTeM 
peryriMpoBKM KnanaHa Ana nonyneHMfl 
>KenaeMoro n onucaHHoro AasneHMfl. 

B 3KcnepnMeHTax, cyMMHpoBaHHbix b Ta6n. 
1 , ncnojib30Bann Asa cjDopnoriHMepa 
nojiH3TnneHHac}3TajiaTa. riojiMMep A 

npeACTaBJian coGom roMonoriMMep I13H c XB, 
paBHOM 0,475 An/r, flCK TeMnepaTypoM 
nnaBJieHHfl Ton 270 °C, TeMnepaTypoM 
CTeKnoBaHMJi Tg 120°C J pa3MepoM rpaHynbi 2,00 
r/100, co Ae p>Ka h h e m BnarM 0,538% h 
co a© p>Ka h m e m ai4eTanbAerMAa b pa3Mepe 83 
nacTeM Ha mmjijimoh. rioiiMMep 5 npeACTaBnan 
cooom cononnMep 95% n3H/5% ri3T W3 
pacneTa Ha MonbHbie % noBTopahOLAHxefl 
3BeHbeB. Oh MMen XB 0,453 An/r, Tnn 262°C, 
Tg 118°C, pa3Mep rpaHyribi 2,01 r/100, 
coAep>KaHne BnarM, 0,470% h co Ae p>Ka Hue 
ai4eTanbAernAa b pa3Mepe 75 nacTeM Ha 

MMJlflMOH. flnfl OOOHX TeCTHpOBaHHblX 

noriMMepoB XB M3Mepflnn b pacTBopnTene 60/40 
cjDeHon/TeTpaxnop3TaH npn 30°C. 

B 3anycKax c 1-21 KpMCTannM3au,Mio 
npoBOAnnn b npMcyTCTBMM B03Ayxa. B 
KpMCTanriuisaTop 3arpy3HJin n^Tb (5) r 
cooTBeTCTByioLL^ero nonnMepa h HameTanM 
AaBJieHHe b cnynae, KorAa npM 3anycKe 
Tpe6oBanocb AaBJieHMe, npeBbiuj a fOLU.ee 0 Klla 
a6c. KpMCTajinM3aTop norpy3Miin b 
TepMOCTaTMpoBaHHyfo GaHfo c 

AMSTMneHrriMKoneM (fl3l~) i/i perynMpoBariM 
TeMnepaTypy no >KenaHMio h ksk noKa3aHO b 
Taon. 1. BpeMfl, 3a KOTopoe TeMnepaTypa 
noriMMepa/B03Ayxa AOCTkirana b npeAenax 1 °C 
u,erieBOM TeMnepaTypbi KpMCTanriM3ai4MM, 
CHMTariM HyneBbiM BpeMeHeM. KpncTanjiM3au,HM 
AariM B03MO>KHOCTb npoTeKaTb b TeneHMe 
>KenaeMoro nepMOAa BpeMeHM KpMCTannM3ai_|MM. 
BpeMS HarpeBa Ana AOCTMxeHMa TeMnepaTypbi 

KpMCTaJ1J1M3ai4MM COCTaBJIflflO OKOJIO 8 MMH. 

KpMCTanriM3aTop BbiHyriM M3 fl3f 6aHM h cpa3y 
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we 3aKanMJiM b xojioahom boa© Ana 
npeKpaLU,eHM5R KpMCTaririM3aLi 1 MM. Pe3epByap 
OTKpbinM m npoBeriM npo6y nnoTHOCTM 
KpMCTannM30BaHHoro noriMMepa Ha KonoHKe Ana 
M3MepeHMii nnoTHOCTM m onMcanw, KaK n3no>KeHO 
b Ta6n. 1. KpoMe Toro, b Ta6n. 1 
npeACTaBneHbi ycnoBHfl KpMCTanriM3au 1 MM m 
BHeujHMM bma rpaHyn. 

ririOTHOCTb MO>KHO MCnOJ1b30BaTb flJlSR OU,eHKH 

CTeneHM KpMCTanriMHHOCTM cno>KHoro 
nofiM3ctpMpa npM ycnoBMM, hto b Macce 
noriMMepa He coAep>KMTCfl nycTOT. TaK, 
cooTHOLLieHMe Me>KAy cTeneHbio 

KpMCTannMHHOCTM ri3H m ero nnoTHOCTbio 
mo>kho onpeAeriMTb no cneAyfOLneMy 
ypaBHeHMio: 

OpaKL4MOHHafl KpMCTanJIMHHOCTb = 

(no-ria)/(riK-ria), rAe rio=nrioTHOCTM TecTOBoro 
o6pa3u,a (r/cM 3 ), a na=nrioTHOCTM aMopctpHoro 
o6pa3i^a n3H=1,328 r/cM 3 , a f~lK= nnoTHOCTM 
KpwcTanna n3H=1,407 t/cm 3 . OAHaKO npM 
3HaHMTenbHOM pacLUMpeHMM noriMMepa 
3aBMCMMOCTb no ypaBHeHMio (1) 6"onbi_ue He 
BbinoriH?ieTCfl. l~lo3TOMy b Ta6n. 1 BKnioHMnM 
u,BeTa npoAyKTOB KpMCTannM3ai4MM (T.e. 
npo3paHHbiM, MyTHbiM, nonynpo3paHHbiM, 
Henpo3paHHbiM mjim 6enbiM), HTo6bi ohm cny>KMnM 
b KanecTBe aribTepHaTMBHoro MHAMKaTopa 
KpMCTannMHHOCTM. no Mepe KpMCTannM3ai4MM 
aMopc|DHoro cno>KHoro nonMsqbMpa oh 
npeBpamaeTCfl M3 npo3paHHoro b MyTHbiM, 
nonynpospaHHbiM, Henpo3paHHbiM m 6enbiM. B 
o^meM, Henpo3paHHbiM n3H MnM cononMMep 
AonxeH o6naAaTb 3HaHMTenbHOM 

KpMCTannMHHOCTbio Ana npeAOTBpau_i,eHMfl 
cnMnaHMjq b 6yHKepHOM cyninnKe. 

B 3anycKe 1 KpMCTannM3au,Mio npoBOAMnM 
npM 170°C npM aTMOCcjoepHOM AasneHMM (0 Kl~la 
a6c). KaK m o>KMAanocb, nonMMep 3HaHMTenbHO 
pacLUMpMncfl c o6pa30BaHMeM nopMCTOM Maccbi. 
npM noBbiLueHMM AaBneHMfl KpMCTannMsai^MM 
(3anycKM 2, 3 m 4) CTeneHb paciuMpeHMfl m 
cnMnaHMfl MnM cneKaHMjq rpaHyn CHM3Mnacb. 
KorAa AaBneHMe KpMCTannM3ai4MM noBbicMnM 
npM6riM3MTeribHO pp 1 70 Kl~la a6c. MnM Bbiiue 
(cpaBHMTe 3anycKM c 5 no 8), He Ha6nioAariocb 
3HaHMTenbHoro pacujMpeHMfl nonMMepa m 6binM 
nonyneHbi KpMCTannM30BaHHbie rpaHynbi 
HopManbHOM qbopMbi. Xota b Tex 3anycKax, rAe 
AaBneHne KpncTanriM3aL4MM cocTaBn^no 170 Klla 
a6c. mjim Bbiiue, criMnaHMe MnM arnoMepai4Mfl 
rpaHyn Bee eLU,e npMcyTCTBOBanM b HeKOTopoPi 
CTeneHM, 3Toro o>km Aan m , nocKonbKy bo BpeMfl 
3anycKa KpMCTannM3au,MM OTcyTCTBOBano 
nepeMeujMBaHMe. B npoMbiLuneHHOM npoijecce 
Mcnonb3yeMbiM KpMCTannM3aTop BcerAa 
o6ecneHMBaeT cooTBeTCTByioLnee 
nepeMeujMBaHMe MnM npMHyAMTenbHoe 
ABM>KeHMe, KOTopoe npeAOTBpaLuaeT cnMnaHMe 
rpaHyn, noKa rpaHynbi 3HaHMTenbHO He 
pacLUMpflTCfl bo BpeMfl KpMCTannM3au,MM. 3to 
noKa3biBaeT, hto b cooTBeTCTBMM c npou,eccoM 
HacToaujero M3o6peTeHM^, npM AOCTaTOHHO 
BbicoKOM AaBneHMM b KpMCTannM3aTope 
Heo6pa6oTaHHbie rpaHynbi I~I3H mo>kho 
KpMCTannM3QBaTb 6e3 pacniMpeHMfl MnM 
B3AyBaHMfi rpaHyn. 

KorAa TeMnepaTypy KpMCTannM3au,MM 
noBbicMnM ao 180°C npM AaBneHMM, 
cjDMKCMpoBaHHOM npM 200 Klla a6c. (3anycKM 9 m 
10), nonyHMnM xopoujo KpMCTannM30BaHHbie 
rpaHynbi c 6onee BbicoKOM nnoTHOCTbio (MnM 
KpMCTannMHHOCTbio) m HopManbHOM qbopMOM. 
KorAa TeMnepaTypy KpMCTannM3au,MM noHM3MnM 
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AO 160°C npn flaBneHMM, cjDMKCupoBaHHOM npn 
200 Klla aoc. (sanycKM 11 n 12), nonynnnn 
KpMCTajirin30BaHHbie rpaHynbi c 6onee hm3koh 

nnOTHOCTbKD H HOpManbHOH QbopMOH. llpH 

noHH>KeHnn TeMnepaTypbi KpncTannn3ai4nn flo 
150°C (3anycK 13) cnycTa 30 mmh nocne 
KpMCTajiriM3ai4MM nonynnnn nonynpo3paHHbie 
rpaHyribi HopManbHon cjDopMbi. npn 
flanbHeMLueM noHH>KeHHM TeMnepaTypbi 
KpncTaririH3ai4MM flo 140°C (3anycK 14) 
rpaHyribi ocTaBanncb aMopqbHbiMH r4a>Ke cnycTa 
60 mmh nocne KpHCTannH3au,HM. 3th 
HaGniofleHM^ yKa3biBaioT Ha to, hto CKopocTb 
KpncTanriM3ai4MH m ,qocTM>KHMafl CTeneHb 
KpncTanriM3ai4MH I~I3H B03pacTaioT c 
noBbiLueHneivi TeMnepaTypbi. 

B 3anycKax c 15 no 21 nonnMep B 
KpncTannM30Bann Ha B03,qyxe npn pa3nnHHbix 

flaBJieHM^X. Mo>KHO BMfleTb, HTO 3TOT 

HactDTariaTCOAep>Kamnti cjio>kh bin cononnacjDMp 
BefleT ceoa TaK >Ke, KaK h roMononHMep l~13H 
(noriMMep A) b aHanorHHHbix ycnoBHax. ripn 
TeiwnepaType KpncTaruiM3ai4MH 1 70°C h 
flaBJieHMM KpncTariJiM3ai4HM 140 Kl~la a6c. 
(3anycK 17) 6birin nonyneHbi xopoiuo 
KpncTaririM30BaHHbie rpaHyribi HopManbHon 
0opMbi. HecMOTpa Ha to, hto He HaorihOflariocb 
BMflHMoro pacujHpeHHa rpaHyn, nnoTHOCTb 
KpncTanriM30BaHHbix rpaHyn (1,315 r/cM 3 ) 6bina 
HM>Ke, HeM nnoTHOCTb aMopcpHoro nonHMepa 
(1,328 t/cm 3 ). 3to CBnrj,eTenbCTByeT o tom, hto 
npn AaBneHMH KpncTannn3ai_\nn 140 Kl~la ao"c. 
Bee em,e nponcxoAMT paciunpeHne b HeKOTopon 
Manon CTeneHU, xoTa KaweTca, hto qbopMa 
KpncTannn30BaHHbix rpaHyn HopManbHaa. 
riocKonbKy 0opMa KpncTannn30BaHHbix rpaHyn 
Ka>xeTCfl HopManbHOM h bo BpeMa 
KpncTannn3ai4MM He nponcxoAnT npe3MepHoro 
cnnnaHna rpaHyn, A^HHbie BenHHMHbi AaBneHMH 
KpncTannn3ai4MH CHHTaioT npneMneMbiMH. 
OneBHAHO, hto npn noBbiiueHHH AasneHHa 
Kpi/iCTannM3ai_\MH ao 170 Kl~la a6c. h 6onee 6binn 
nonyneHbi xopoiuo KpncTannn30BaHHbie rpaHynbi 
6e3 pacLui/ipeHi/m. 
nPMMEP 2. 

Ka>KAbiM M3 qbopnonHMepoB, 

KpncTannn30BaHHbix b 3anycKax 5-12, Bbicyujunn 
AO co Ae p>Ka h h a Bnarn 0,005%, He OTMeTHB npn 
3tom HHKaKoro pacujnpeHHa rpaHyn. 
KpncTannn30BaHHbiw qbopnonrnviep 3anycKa 13 
npHBen k He3HannTenbHOMy cnnnaHMto 
BcneACTBMe HeAOCTaTOHHon CTeneHH 
KpncTannnHHOCTH. 3to npeACKa3biBan 
nonynpospaHHbiPi u,BeT, HabriKOAaeMbiH y 
npoAyKTa KpMCTannM3ai_^nn. CononnMep, 
KpncTannii30BaHHbiM b 3anycKax 16-21, TaioKe 
mo>kho nepeBecTM b TBepAoe cocToaHHe TeM >Ke 
cnocoooM, hto h roMononMMep, ho, pa3yMeeTca, 
KOHeHHbiM npoAyKT ciwonbi GyAeT coAep>KaTb 
cononwMep ri3H/ri3T b cooTHOLueHHax, 
ncnonb30BaHHbix npn nonyneHHM 

pacnnaBneHHoro nonHMepa. 

nPMMEP 3. 

KpncTannn30BaHHbie h BbicyLiieHHbie 
npoAyKTbi, nonyneHHbie npn 3anycKax 5-12, 
noABepraioT TBepAoa>a3Hon o6pa6oTKe npn 
TeivinepaType ot 240 ao 260 °C noA cnoeM 
ra30o6pa3Horo a30Ta, Hflymero npoTHBOTOKOM, b 
TeneHMe npoMe>t<yTKa BpeMeHM BnnoTb ao 20 h. 
l~lo6oHHbie npoflyKTbi peaKU.nn, o6pa30BaBLLinecyi 
b TBepAoa>a3HOM peaKTope, yBneKatoTcsq 
npoTHBOTOKOM ropflHero ra30o6pa3Horo a30Ta. 
nocne ocyu4ecTBneHH?i 3Toro ycTaHOBneHM^ b 
TBepAOM cocTOfiHHM roMononMMep I~I3H 
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npnroAeH Ana ncnonb30BaHMfl b KanecTBe 
nneHOK, LUHHHoro LUHypa Hnn ynaKOBOHHoro 
MaTepHana. 

B npMMepax 1, 2 h 3 noKasaHO, hto 
aMopcjDHbiH roMononuiMep l~13H n cononMMepbi 
mo>kho KpncTannn30BaTb npH nono>KHTenbHOM 
AaBneHMH 6e3 pacLunpeHHa nnn AecpopMai^MH 
rpaHyn bo BpeMfl KpHCTannH3au,HH. KpoMe OToro, 
KaK TonbKO rpaHynbi aoct3tohho 
KpncTannH30BaHbi, ohh He 6yAyT pacLUHpflTbca 

nnM A©CjDOpMHpOBaTbCfl BO BpeMfl 

nocneAyKDLU,ero BbicyujHBaHHfi (npniviep 2) h 
HenpepbiBHoro npouiecca npoH3BOflCTBa (npHMep 
3). MHHHManbHoe nono>KHTenbHoe AaBneHHe, 
HeooxoAHMoe Ana npeAOTBpau^eHHfi 
pacujMpeHHfl rpaHyn bo Bpewia KpHCTannH3au,HM , 

HaXOAHTCfl B npflMOM SaBHCHMOCTH OT 

KonnnecTBa coAep>Kau4Hxca b qbopnonniviepe 
neTynnx Bei_u,ecTB (b h3cthocth , ot coAep>KaHMfl 
Bnarn) h ot TeMnepaTypbi pa3M^rHeHHfl (ot 140 
AO 150°C Ana roMononHMepa I~I3H h HH>Ke Ana 
cononHMepa n3H). MHHHManbHoe 

HeoSxoAHMoe A^BneHHe GyAeT pacTM c 
noBbiLueHMeM coAep>KaHMa neTynnx BeLu,ecTB v\ 
TeMnepaTypoH pa3M^rHeHH^ nonHMepa. 
nPMMEP 4. 

ripn 3anycKax 2-26 b Ta6n. 2 
KpncTannH3au,Mio npoBOAunn b npncyTCTBHM 3T. 
B KpncTannH3aTop noMecTHnn naTb (5) r 
cooTBeTCTByfOLU,ero nonHMepa m 15 Mn 3I~ ripn 
sanycKax 25 h 26 KpncTannH3au,Mio npoBOAHnn b 
npHcyTCTBHM BOAbi. B KpncTannM3aTop 
noiviecTHnH naTb (5) r cooTBeTCTByiou4ero 
nonHMepa h 1 5 Mn BOAbi. KpncTannH3aTop 
norpy3Hnn b TepMOCTaTHpoBaHHyio 6aHio c 
AHSTHneHmHKoneM (fl3T) h cneAHnn sa 
TeMnepaTypoH no >KenaHHio h KaK noKa3aHO b 
Ta6n. 2. BpeMa, 3a KOTopoe TeMnepaTypa 
nonHMepa/B03Ayxa AOCTHrna b npeAenax 1 °C 
i^eneBOH TeMnepaTypbi KpHCTannH3au,HM, 
paccMaTpMBanocb KaK HyneBoe BpeMa. 
KpHCTannH3au,MH Aann B03MO>KHOCTb npoTeKaTb 
b TeneHHe >KenaeMoro npoMe>KyTKa BpeMeHH 
KpHCTannH3au,HH. BpeMa HarpeBa ao 
AOCTH>KeHHS TeMnepaTypbi KpMCTannH3ai4MM 
cocTaBnano OKono 8 mhh. KpncTannH3aTop 
BbiHynn H3 6aHH c fl3r h cpa3y >Ke 3aKannnM b 
xonoflHOH BOfle flns octqhobkh KpHCTannH3au,HH. 
Pe3epByap OTKpbinn h npoBenn npo6y 
nnoTHOCTH KpncTannH30BaHHoro nonHMepa Ha 
KonoHKe Ana onpeAeneHHa nnoTHOCTH h 
onncann, KaK H3no>KeHO b Ta6n. 2. KpoMe 
3Toro, b Ta6n. 2 npeACTaBneHbi ycnoBHa 
KpHCTannH3ai4MM m BHeujHMM bha rpaHyn. 

cDopwiyna M3o6peTeHM5i: 

1 . CnocoS KpHCTannH3au,HH aMopcjDHoro 
qbopnonnMepa roMononHMepa 
nonH3THneHHac|DTanaTa nnn cononHMepa 
nonH3THneHHac|DTanaTa m 

n on h 3T nn e HTe peqbT anaTa , co Ae p>Ka Lu,e ro 
neTynwe KOMnoHeHTbi, KOTopbin BicnKonaeT b ce6n 
HarpeBaHHe rpaHyn nnn CTpy>KeK ynoMaHyToro 
qbopnonHMepa npn TeMnepaType, HaxoAameMca 
b npeAenax ot OKono 20°C BbiLue TeMnepaTypbi 
CTeKnoBaHHa h npn6nH3HTenbHO ao 10°C HH>Ke 
TeMnepaTypbi nnaBneHHa cjDopnonHMepa npw 
nepeMeujHBaHHH, h npn AaBneHHH Bbinie 
aTMOccfcepHoro, no KpaHHen Mepe, paBHOM 
AaBneHHio napa ynoMaHyTbix neTynnx 
KOMnoHeHTOB, coAep>KaLHHXca b ynoMaHyTOM 
cjDopnonHMepe, Ana nonyneHHa 
Kp h CTann h h ecKO ro cjDopnonHMepa. 

2. Cnoco6 no n.1, omnnaioLAHHca TeM, hto 
AaBneHHe co3AaioT sa cneT ra3a, coAep>KaLAero 
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B03flyX, a30T HJ1H MX KOM6klHai4MIO. 

3. Cnoco6 no n. 1 , OTr\\A^a\cu\\A\Acn Teivi, hto 
AaBneHne co3AaK)T 3a cneT >ki/iakocth urn civiecu 

>KMAKOCTeCl. 

4. Cnocoo" no n. 3 ; OTJiUHakDLUMMC^ TeM, hto 
>KMAKOCTb mjim CMecb >kmakoctgm npeACTaBJifleT 
co6om boay, 3TnneHrnnKonb urn hx CMecb. 

5. Cnocoo" no n. 3 3 OTnuHafOLAWMCfl TeM, hto 

>KMAKOCTb HJ1H CMeCb >KHAKOCT8M co3AaeT 

AaBJieHne napa npn TeMnepaType b HHTepBane 
ot OKorio 20°C Bbiiue TeivinepaTypbi 
CTeKJioBaHM?! m AO 10 °C HM>Ke TeivinepaTypbi 
nnaBJieHMfi qbopnoriMMepa, KOToporo 
HeAOCTaTOMHO AJ~ifl npeAOTBpaLneHna 

paCLUMpeHMfl JIGTyHMX KOMIIOHGHTOB BHyTpH 

cjoopnoriMMepa, a AOCTaTOHHoe AaBneHwe atia 
npeAOTBpameHHfl ynoMHHyToro pacLunpeHM^ 
o6ecneHMBafOT npn BBefleHnn ra3a. 

6. Cnoco6 no nnoGoMy H3 npeAiuecTByiOLAHX 
nyHKTOB, OTnuHahOLHnCic?! TeM, hto conoriMMep 
nonn3TmieHHacj3TanaTa h 

nonn3TMJieHTepec|DTajiaTa coa©P>kmt 6onee 80%, 
npeAnoHTMTeribHO, no KpaffiHefi Mepe, 90% 
nonn3TnrieHHac)DTariaTa v\3 pacneTa Ha MonbHbie 

npoi4eHTbi nOBTOpfltOLAMXC^I 3BeHbeB. 

7. CnocoO no n.6, OTrMHafOLiLMMca TeM, hto 
qbopnoriMMep nojiynaioT npn nonnMepn3ai4MM b 
pacnnaBe 3TnneHrnMKon^ 1x1 
2,6-Hacf)TannHAMKap6oHOBOM KucnoTbi hjih ee 
cno>KHoro acj^npa. 

8. Cnocoo" no nK)6oMy H3 npeALuecTByroLi^nx 

nyHKTOB, OTJlMHaiO lam Pica TeM, HTO AO 

KpncTaririM3ai4MM c(DopnojiMMep HarpeBafOT npn 
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TeMnepaType ot 80 ao 140°C Ana HacTMHHoro 
yAaneHMfl ynoMHHyTbix neTynux KOMnoHeHTOB H3 
cjDopnojiMMepa. 

9. Cnocoo" no nio6oMy M3 npeAU-iecTByHDii^nx 
nyHKTOB, OTnwHafOLAHMca TeM, hto AaBfieHne bo 
BpeMfl KpncTajinM3ai4MM cocTaBrmeT, no KpaMHew 
Mepe, 100, npeAnoHTHTenbHO BbiLue 140 Klla 
aoc, npuneM ynoMHHyToe AaBneHne M3Mep?iioT 
npn TeMnepaType ot 20 °C BbiLue TeMnepaTypbi 

CTeKJIOBaHHfl M ao 10 °C 
nnaBneHMiq cjDopnoriMMepa. 

10. Cnocoo" 
BbicoKOMoneKyjiapHoro 
nonn3TnneHHac)DTanaTa 
nonn3TnneHHac|DTanaTa m 
nonn3TnneHTepe4)TanaTa c 
xapaKTepucTMHecKOM 
cocTaBnFiHDLU^eM , no KpatiHeM Mepe, 0,5 An/r, 
KOTopbiM BKJiKOHaeT KpncTaru~in3ai_L.nfo aMopcjDHoro 
c|DopnojiMMepa roMononnMepa mjih cononnMepa, 
ocyLnecTBrmeMyKO cnocoooM no nn.1-9, c 
nocneAytoLLLeM nonnMepn3aL4neM 
KpucTanriMHecKoro cpopnonnMepa b ycnoBwax 
nepeBOAa b TBepAoe cocTO^Hne npn 
TeMnepaType ot 50 ao 1 °C HH>Ke TeMnepaTypbi 
cnnnaHun c^opnonMMepa b TeneHne npoivie>KyTKa 
BpeMeHU, AOCTaTOH hoto Ana nonyneHMfl 
BbicoKOMOfieKyjifipHoro roMononnMepa win 
conoriMMepa. 

npnopnTeT no nyHicraM: 

30.10.1996 nn.1, 2, 6, 7, 8, 10; 

02.04.1997 no nn.3, 4, 5, 9. 



HM>Ke TeMnepaTypbi 

nonyneHi/m 
roMonoriMMepa 
nnn conoriMMepa 
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